Molecular organization of dinoflagellate ribosomal DNA: evolutionary implications of the deduced 5.8 S rRNA secondary structure.
The 5.8 S rRNA gene of Prorocentrum micans, a primitive dinoflagellate, has been cloned and its 159 base pairs (bp) have been sequenced along with the two flanking internal transcribed spacers (ITS 1 and 2), respectively, 212 and 195 bp long. Nucleotide sequence homologies between several previously published 5.8 S rRNA gene sequences including those from another dinoflagellate, an ascomycetous yeast, protozoans, a higher plant and a mammal have been determined by sequence alignment. Two prokaryotic 5'-ends of the 23 S rRNA gene have been compared owing to their probable common origin with eucaryotic 5.8 S rRNA genes. Several nucleotides are distinctive for dinoflagellates when compared with either typical eucaryotes or procaryotes. This is consistent with an early divergence of the dinoflagellate lineage from the typical eucaryotes. The secondary structure of dinoflagellate 5.8 S rRNA molecules fits the model of Walker et al. (1983). Conserved nucleotides which distinguish dinoflagellate 5.8 S rRNA from that of other eucaryotes are located in specific loops which are assumed to play a structural role in the ribosome. A 5.8 S rRNA phylogenetic tree which is proposed, based on sequence data, supports our initial assumption of the dinoflagellates.